quantitative identifications of elements. Samples were attached directly on the carbon conductive tape. The spectra acquisition time was 60 s and all EDS results are provided in Figure S2 and Figure   S7 .
ICP-OES Analysis.
To determine the molar ratio of Ln/Pb in YPbOClO 4 -1 and ErPbOClO 4 -2, 5 mg of samples were dissolved in concentrated HNO 3 by multiple dissolution and wash process and the final volume of solutions was adjusted to 100 mL. The concentration of Y/Er and Pb in aqueous solutions were determined by ICP-OES, showing that YPbOClO 4 -1 has a Y/Pb molar ratio of 3.27 (Calcd. 3 %) and ErPbOClO 4 -2 has an Er/Pb molar ratio of 2.69 (Calcd. 2.5). 
S1.1.3 Fourier Transform Infrared (FTIR)
Spectrum
S1.1.4 Thermogravimetric analysis (TGA).
TGA of YPbOClO 4 -1 and ErPbOClO 4 -2 was carried out on a NETZSCH STA 449F3 instrument in the range of 25 − 900 °C at a heating rate of 10 °C min −1 under a nitrogen flow. As shown in Figure S8 , YPbOClO 4 -1 and ErPbOClO 4 -2 experience similar processes in weight loss due to their same molecular component and identical structure. 2 were recorded on a Thermo SCIENTIFIC ESCALAB 250Xi spectrometer using monochromatic Al Kα (1486.8 eV) X-ray radiation at room temperature. The anode was operated at 15 kV and 10mA with a typical spot size of 500 μm. As shown in Figure S9 , the binding energies (BEs) of Cl 2p 1/2 , Cl 2p 3/2 , Pb 4f 5/2 , and Pb 4f 7/2 for both compounds, as referenced to adventitious C 1s (BE = 285.0 eV), are 209. 5, 208.0, 143.7, 138.8 eV, respectively , which agree well with the values for perchlorate [1] and plumbite [2] . In addition, the trivalent nature of Y and Er in Figure S4 and Table S10 ). (2 ) 25.307 (4 ) 25.319 (3 ) 25.345 (3 ) 25.3160 ( 14) 25.271 (2 ) 25.2969 ( 15) 14.6180 ( 15) 14.6169 ( 9) 
14.6633 ( 12) 14.759 (3 ) 14.736 (2 ) 14.8081 ( 16) 14.7914 ( 8) 14.6956 ( 13) 14.7727 ( 8) 15.7837 ( 18) 15.7516( 11) c (Å) 28.031 (2 ) 28.260 (6 ) 28.264 (5 ) 14 1 3) 9558 (3) 9550 (3) 9654 (2) 9615.6 (9 ) 9497.2( 1 5) 9563.1 (9 ) 4466.5(8 ) (2) 173 (2) 173 (2) 298 (2) 298 (2) 173 (2) 298 (2) 173 (2) 173 (2) λ ( (5) b (Å) 15.956 (6) c (Å) 20.588 (8) α (°) 95.370 (10) β (°) 91.270 (9) γ (°) 93.579(10) (9) Pb (1) (28) 2.256 (9) Pb (10)-O(11) 2.328 (9) Er (1) (8) Er (4)-O(6) 2.361 (10) Pb (2)-O(12) 2.299 (10) Pb (10)-O(24) 2.331 (9) Er (1)-O(28) 2.351 (9) Er (4)-O(3) 2.369 (10) Pb (2)-O(33) 2.323 (9) Pb (10)-O(12) 2.361 (10) Er (1) (10) Pb (2) (10) Pb (3)-O (20) 2.218 (9) Pb (11)-O (14) 2.285 (9) Er (1) (10) Pb (11)-O(38) 2.373 (10) Er (2)-O (3) 2.331 (8) Er (5)-O(2)#1 2.336 (9) Pb (3)-O (22) 2.308 (9) Pb (11)-O(11) 2.377 (9) Er (2)-O(26) 2.338 (8) Er (5)-O (7) 2.341 (10) Pb (3) (5) 2.342 (7) Er (5)-O(4)#1 2.348 (9) Pb (4)-O(39) 2.231 (9) Pb (12)-O(29) 2.283 (9) Er (2)-O(6)#2 2.344 (8) Er (5) (9) Pb (4)-O(36) 2.300 (10) Pb (12)-O (22) 2.299 (9) Er (2)
2.364 (9) Pb (4)-O(32) 2.349 (9) Pb (12) (10) 2.367 (9) Pb (13) (8) Pb (5) (8) Pb (6)-O(18) 2.373 (9) Pb (14)-O(10) 2.359 (9) Er (3)-O(3)#2 2.348 (8) Er (6)-O (7) 2.358 (8) Pb (6) (8) Er (6)-O(9) 2.376 (8) Pb (7)-O(27)#1 2.270 (9) Pb (15) Table S7 . Selected bond distances and BVS of O atoms for YPbOClO4-1. (9) O (8) (2) 2.336 (9) O (8) (9) O(9)-Pb (2) 2.359 (9) O(16)-Pb (7) 2.293(11) O(2)#1-Y(2) 2.364 (9) O (9)#1-Pb (3) 2.347 (10) O (16)
2.337 (9) O (9) (1) 2.337 (9) O(10)-Pb (3) 2.342 (10) O(17)-Pb (8) 2.265(11) O(3)#1-Y(2) 2.348 (9) O(10)-Pb (8) 2.380 (10) O (17) (3) 2.331 (9) O (10) (2) 2.282 (10) O (11) (1) 2.346 (9) O(12)-Pb (1) 2.326 (10) O(19)-Pb (7) 2.255(13) O(5)-Y (2) 2.350 (9) O (12) (5) 2.321 (7) O (16) (6) 2.328 (8) O(16)-Pb (7) 2.278 (9) (2) 2.246 (9) O (14) 
